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(54) Abstract Title 

Number storage and call establishment in a cordless/cellular hybrid phone 

(57) A portable radiophone communicates via a cellular network and at least one cordless network, and 
comprises a controller unit which controls the communication with said networks, and registers which 
networks are connected. When a call is to be established, a storage receives a phone number, and the 
controller unit checks whether the number contains a main number corresponding to the main number of said 
at least one cordless network. If so, the controller unit determines the extension number of the cordless 
network for use in the call on the basis of the stored phone number and thus sets up the call via the cordless 
network. Also mentioned (fig.4) is a method of storing the phone number of a cordless phone wherein the 
required phone number is checked, prior to its storage, to see whether it is a valid extension number to one of 
the registered cordless networks and if so, a PSTN based number is generated, based on the extension 
number and the network to which it is registered* 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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A handset and method of operation thereof 

The invention relates to a method of automatic handling of phone numbers which 
are stored in an electronic phone list contained in a portable phone which is 
connected to a cellular network and one or more cordless networks. 

The use of cellular phone systems creates problems, as numbers which may be 
called by a portable phone, have different formats according to whether the portable 
phone is present in the same region, in the same country or in another country 
relative to a phone which is being called. This problem has been solved in the GSM 
network by allowing it to analyse a called phone number and determine the correct 
format. This requires that the called phone number is in a so-called international 
format initiated by a followed by a country code, which is "49" for Germany. This 
is followed by the number which would have to be called in an international call, 
which means that regional escape codes are omitted. The GSM network itself is 
capable of adding the necessary escape codes to the number - both internationally 
and regionally. 

This functions excellently as far as it goes, but it must be expected in future that 
portable phones may be connected to both cellular networks, such as GSM, and 
cordless networks, such as DECT, thereby operating as dual mode phones. In 
DECT systems, the intemal numbers will typically be extension numbers to a main 
number in a PSTN system. The dual mode phone will therefore be capable of calling 
a phone having an international type phone number via the cellular network, and a 
short extension number via the cordless network. If the phone number concerned is 
stored in the electronic phone number register or phone list of the dual mode phone, 
it must be stored in the long international format as well as in the extension number 
format, and the user himself must select the correct format when calling. A wrong 
^ selection here will have as a consequence that the cordless part of the phone 
cannot establish a call if it has the PSTN number as its input, or that the cellular part 



of the phone establishes a cellular call at a cellular rate, even though the in-house 
cordless rate is considerably cheaper. 

In accordance with a first aspect of the invention there is provided a method of 
establishing a call using a radiophone which is adapted to comnnunicate via a 
cellular network and at least one cordless network, comprising registering the 
networks to which the phone is connected, checking prior to the establishment of a 
call whether a phone number with which the call is to be established contains a main 
number corresponding to the main number of said at least one cordless network, 
determining the extension number of the cordless network if a main number is iden- 
tified, and using the extension number of the cordless network when establishing the 
call via the associated cordless network. 

The method enables the user to establish a call with a PSTN phone number using a 
dual mode phone, no matter whether the call is established via a cellular network or 
a cordless network. 

In accordance with a second aspect of the invention there is provided a method of 
storing a phone number in a radiophone which is adapted to communicate via a 
cellular network and at least one cordless network, and comprising registering the 
networks to which the phone is connected as well as their base numbers, and na- 
tional and regional codes, checking prior to the storage of the phone number 
whether it is a valid extension number to said at least one cordless network, and. if 
so, generating a PSTN based number on the basis of the extension number and the 
registered network information. 

In accordance with a third aspect there is provided a portable radiophone which is 
adapted to communicate via a cellular network and at least one cordless network, 
and which comprises a controller unit controlling the communication with said 
cellular network and said at least one cordless network. The controller unit registers 
the networks which are connected. A call storage memory receives a phone number 
when a call is to be established, and the controller unit checks whether the phone 
number of the call storage contains a main number corresponding to the main 




number of said at least one cordless network. If a main number is identified, the 
controller unit determines the extension number of the cordless network for use in 
the call on the basis of the stored phone number. 

According to a fourth aspect of the Invention there is provided a portable radiophone 
which is adapted to communicate via a cellular network and at least one cordless 
network, and which comprises a controller unit which controls the communication 
with said cellular network and said at least one cordless network and registers the 
networks which are connected, and a stored phone number list from which a phone 
number may be obtained when establishing a call. When storing a phone number in 
the phone number list, the controller unit checks whether the number might be an 
extension number to said at least one cordless network, and, if so, the controller unit 
generates a PSTN based number on the basis of the extension number and the 
registered network information. 

The invention will be explained more fully below in connection with a preferred 
embodiment and with reference to the drawing, in which: 

fig.1 schematically shows a scenario of the options available to a hand portable dual 
mode phone according to the invention when establishing a call to a phone 
connected to a cordless network; 

fig. 2 schematically shows a flow diagram illustrating how a phone number is 
analysed prior to the establishment of a call in a preferred embodiment of the 
invention; 

fig. 3 schematically shows the hardware parts of a hand-portable phone which are 
essential to the understanding of the invention; and 

fig. 4 schematically shows a flow diagram illustrating how a phone number is 
analysed prior to storage in a phone number list in a preferred embodiment of the 
invention. 




A dual mode handset is a handset capable of being connected to one or more 
cellular networks, such as GSM, and one or more cordless networks, such as DECT. 
The advantage of cordless phone systems is that the user obtains the same 
freedom of movement while being able to use the PSTN network at the rates of that 
network. When a cordless system and a cellular system are integrated, the use may 
use the same phone without having to think about which system has coverage. The 
DECT-GSM intenA/orking profile is in the process of being standardized as ETSI 
standard ETS 300-370. 

Fig. 1 shows a scenario illustrating how the same phone may be called with various 
formats according to where the calling phone is located relative to the called phone. 
The various formats of the phone number are shown in table 1 . which shows that 
called phone number is a German number because of the country code "49", and 
that it is moreover located around Munich, as it has a regional code "89". The actual 
number "12 34 567" is composed in an arbitrary manner, it being assumed to be a 
direct dialling number to "Employee#567" in "Company20" in the present case. 
"Company20" has a base number "1234" so that its main number may be called by 
the number 1234-0, while the individual employees may be called by providing the 
base number with the extension number of the employee concemed, as 
"Employee#567" will have the extension number "567". 

If the phone system of "Company20" is a cordless system, e.g. a DECT system, a 
person may establish a call to "Employee#567" with a dual mode phone connected 
to the DECT system by means of the numbers listed in table 1 according to where 
the person is present. 



Scenario 


Phone number 


Explanation 


1 


+49 89 12 34 567 


International plus-format 


2 


00 49 89 12 34 567 


Intemational format with national 
escape codes 


3 


0 89 12 34 567 


National number 


4 


12 34 567 


Regional number 


5 


567 


Extension code or local number 



Table 1 . 



Two countries A and B are shown in fig. 1, where B corresponds to Germany. 
Country B Is moreover divided into regions B1, B2 and B3, the location of 
"Company20" being indicated by the point 20 in B3 (the Munich area). 

When the person calls "Employee#567'' from country A, indicated by the point 21, 
with the dual mode phone, this is usually done via the cellular part of the phone, 
since the DECT part has no coverage unless It Is present In a host network. In the 
call, the user may use partly "Intemational plus-format" (+49 89 12 34 567) and 
partly "Intemational format with national escape codes" (00 49 89 12 34 567), it 
being noted that escape codes are usually "00", but may have other digits in some 
countries. This option is indicated by the scenario mark on the arrow connecting the 
points 21 and 20. 

If, instead, the user called "Employee#567" with the dual mode phone in a national 
call, but from another region, B2, indicated by the point 22, this will usually also take 
place via the cellular part of the phone. In the call, the user may use the "National 
number" (0 89 12 34 567), it being noted here that the region B2 Is left with the 
escape code "0", and that the region 83 Is reached with the code "89" of the region. 
It should be noted that when making a call with his GSM phone, the user may use 
the "Intemational plus-format" (+49 89 12 34 567). as the GSM networic is capable of 
decoding precisely this fomnat. so that it may be used for establishing both national 
and intemational calls, without the escape codes having to be known. This option is 
indicated by the scenario mark on the arrow connecting the points 22 and 20. 



If, instead, the user called "Employee#567" with the dual mode phone in a regional 
call from the same region, B3, indicated by the point 23, this will take place via the 
cellular part of the phone when it has no DECT coverage. In the call, the user may 
use the "Regional number" (12 34 567) via the GSM system. It should be noted that 
"International plus-fomiat" (+49 89 12 34 567) may also be used here in the GSM 
system. This option is Indicated by the scenario mark on the arrow connecting the 
points 23 and 20. 

If the user instead called "Employee#567" with the dual mode phone in an in-house 
call covered by the DECT system of "Employee#567". marked by the point 20, this 
will take place both via the cellular part of the phone and via the DECT system. In 
the call, the user may use the "Regional number" (12 34 567), the "International 
plus-format" (+49 89 12 567), using the cellular network, and the "Extension code" 
(567) using the DECT network. It should be noted here that it does not matter 
whether "Employee#567" has DECT phone or an ordinary cord phone, provided his 
phone can be reached via the in-house network. The option is indicated by the 
scenario mark on the arrow connecting the point 20 with itself. 

A preferred embodiment of the analysis procedure in the phone will be described 
below with reference to fig, 2. 

When the user of the phone has entered a phone number in the display of the phone 
- either manually or obtained from the electronic phone list of the phone (stage 30 in 
fig. 2) - and requests establishment of a call, the controller of the phone begins to 
analyse the status of the phone and the phone number. 

The phone will currently be updated about its actual position via e.g. the GSM 
system, and the controller of the phone can determine both country code and 
regional code corresponding to the actual position of the phone by means of a look- 
up table. This takes place in stage 31. However, it should be noted that not all 
countries are divided into regions, and that the PSTN regions are not necessarily the 
same as the GSM regions, for which reason the detection in some cases requires 




access to a look-up table so that the identification code of the cell may be used in 
the determination of the PSTN region. 

It Is then checked in stage 32 with which networks the phone is connected. Even 
though a DECT is to be assigned to a DECT network before it can communicate via 
this, it is quite conceivable that the phone is assigned to several so-called office 
networks in the form of geographically scattered DECT networks in various 
companies within the same group of companies, e.g. "Company20" - "Company24". 
Furthermore, the phone may be assigned for home use "Home", and it may then be 
used in a private DECT system. In this connection, it will frequently form part of a 
group of phones of collective ringing - and therefore typically does not have an 
extension number 

Typically, the phone will only have coverage by a single cordless network and a 
cellular network, or by a cellular network alone. If the phone has coverage by the 
"Company20" cordless network, the base number (1234) of this network is known 
from the assignment procedure. A copy of the phone number in the display is 
transferred to a new storage location where the analysis takes place. 

It is checked in stage 33 whether the phone number is a format corresponding to the 
cordless system or systems with which coverage has been obtained. The phone 
knows this format from Its assignment to the cordless system, and where the phone 
number is in accordance with the format, it is attempted to establish a call via the 
cordless part of the phone, cf. stage 48. 

If the phone number does not correspond to the local cordless format, it is checked 
in stage 34 whether the phone number is of international plus-format, which means 
that it begins with "+". If so, the is removed in stage 35, and it is checked in stage 
38 whether it is a national call, which will be the case if the phone number in the 
analysis storage location begins with country code determined in stage 31. If there is 
no consistency, it is an international call, and the call is then established with the 
phone number in the display via the cellular part of the phone, cf. stage 49. 




If it was determined in stage 34 that the phone number was not of international plus- 
format, it is checked in stage 36 whether it is a number In international format with 
national escape codes. Here, the phone contains a look-up table of national escape 
codes, which are "00" for most countries, but e.g. "19" is for France. If the escape 
code is identified in stage 36, it is removed in stage 37, and it is checked in stage 38 
whether it is a national call. 

If it is identified in stage 38 that the phone number is a national number, the country 
code is removed from the phone number in the analysis storage location, which 
takes place in stage 39. The phone number in the analysis storage location will then 
be in a national format. As it has previously been identified as an international num- 
ber, it will perhaps be without regional escape codes. The controller unit of the 
phone checks in stage 40 whether the country concerned has regional codes. If so, 
the next digits are compared with the codes for the region in which the phone is 
present, which takes place in stage 44, and in case of divergence the call is 
assumed to be a national call between two regions, for which reason the call is 
established via the cellular network in stage 49. 

Correspondingly, a negative identification of national escape codes in stage 36 will 
mean that the phone number is considered to be a national number. Then, the 
controller unit of the phone checks whether the country concerned has regions 
requiring escape codes in the establishment of an interregional call, which takes 
place in stage 41. If such escape codes exist in the country, it is attempted to 
identify the code in stage 42, and it is removed in stage 43, following which it is 
checked in stage 44 whether it is an interregional call, and if so. it is to be 
established via the cellular network in stage 49. 

If the controller unit of the phone found in stage 41 that the country concerned was 
not divided into regions, it is concluded that the phone number does not contain any 
regional code, but is a regional number. Some countries are not divided into regions, 
and all national calls are therefore handled as regional calls. Con-espondingly, the 
phone will conclude that the phone number is a regional number if no regional 
escape code could be identified in stage 42. 



Correspondingly, the phone will conclude that the phone number is a regional 
number If It was concluded in stage 40 that the country concerned has no regional 
codes, or if stage 44 identified regional codes corresponding to the region 
concerned, said codes being then removed in stage 45. 

When the phone has recognized the phone number as being regional, it is checked 
in stage 46 whether the base number of the cordless network or networks with which 
the phone is connected, can be identified in the phone number in the analysis 
storage location, and if a base number is Identified, it is removed in stage 47 from 
the phone number in the analysis storage location, which will then just contain the 
extension number of a phone in the cordless network concerned. Then, a call may 
be established via the cordless part in the phone, which is done in stage 49 on the 
basis of the phone number in the analysis storage location. If the base number could 
not be found in stage 46, a call may instead be established via the cellular part of 
the phone on the basis of the phone number in the display. 

Fig. 3 schematically shows the most important parts of a preferred embodiment of a 
hand-portable phone, said parts being essential to the understanding of the 
invention. The preferred embodiment of the phone of the invention is a dual mode 
phone preferably for use in Europe and is therefore adapted for use In connection 
with partly the GSM network, partly one or more DECT cordless networks, but, of 
course, the invention may also be applied in connection with other phone networks 
based on cellular networks, such as PCN/DCS1800, NAMPS and JDC, as well as 
various forms of cordless phone systems, such as PHS (mainly Japan) and PWT 
(USA). 

The microphone 6 registers the user's speech, and the resulting analog signals are 
A/D converted in an A/D converter 7 before being speech-encoded in an audio 
encoding/decoding unit 9. The encoded speech signal is transfen-ed to a physical 
layer processor 10, which supports i.e. the GSM terminal software. 




Yhe processor 10 also constitutes the interface to the peripheral units 15 of the 
apparatus, e.g. in the fomn of SIM. data, power supply, RAM. ROM, display and 
keypad. The processor 10 communicates with the RF part 14 via a baseband 
converter 12 and a channel equalizer 13. The RF part 14 may advantageously be 
common to both the cellular system and the cordless system, but may have different 
LO frequencies. The audio encoding/decoding unit 9 speech-decodes the signal, 
which is transferred from the processor 10 to the earpiece 5 via a D/A converter 8. 
The units 7-13 will usually be integrated in a chip set. 

A cordless phone number (local in-house or extension number) could also be 
converted to international plus-fomriat in connection with the storage of the cordless 
number in the phone list of the dual mode phone. 

When, in stage 50, the user of a dual mode phone enters a new phone number with 
a view to storing it In the electronic phone list of the phone, the controller of the 
phone may advantageously check whether the phone number concerned is a local 
number or an extension number to a DECT system to which the phone is connected. 
The checks in stages 51 and 52 correspond to the checks in stages 31 and 32 in 
connection with fig. 2. 

The controller then checks in stage 53 whether the number has a valid format 
(number of digits and number interval), and. if so. it synthesizes a number in interna- 
tional plus-format in stage 54 and asks In the display whether the user In stage 55 
should instead be interested in saving the number in international format (first or 
second row in table 1), as this number may be used both cordlessly and cellularly 
with the phone according to the invention. 

If. as an example, the user was about to save the number "512" under the name of 
"Brandt", while he had coverage by the "Company20" DECT system, the phone, in 
its preferred embodiment, would propose the following display: 




Brandt 


Company20 


+49 89 1234 512 




table 2. 



as the name of "Brandt" was the name of the person whose number is to be saved, 
"Company20" is partly the name of the DECT system which covers the phone, partly 
the basis for the phone guess of Brandt's phone number in international plus-format. 

is self-evident, as, in the prefen-ed embodiment, the phone uses International 
plus-fonmat as default. "49 89" is known by the phone from the GSM part, while 
"1234" is the base number of "Company20". If the user accepts the proposal in 
stage 56, it is saved under the name of "Brandt" in a location in the phone list (stage 
58). If, In stage 53, the phone number was analysed to be a non-valid extension 
number, or if the user did not accept the proposal In stage 56, the original phone 
number is saved instead in the display in stage 57. 




Claims 

1. A method of establishing a call using a radiophone which is adapted to 
communicate via a cellular network and at least one cordless network, comprising 
registering the networks to which the phone is connected, checking prior to the 
establishment of a call whether a phone number with which the call is to be 
established contains a main number corresponding to the main number of said at 
least one cordless network, determining the extension number of the cordless 
network if a main number is identified, and using the extension number of the 
cordless network when establishing the call via the associated cordless network. 

2. A method according to claim 1, wherein the phone number is divided into 
segments in the analysis, such as national code, regional code and short phone 
number format. 

3. A method according to claim 2, wherein the main numbers of the cordless 
network are searched at the beginning at the short phone number format segment in 
the analysis. 

4. A method according to claims 1-3, wherein a storage is provided for the storage 
of phone numbers and associated name identification, and wherein the phone 
number storage contains phone numbers stored in international plus-format. 

5. A method of storing a phone number in a telephone handset which is adapted to 
communicate via a cellular network and at least one cordless network, comprising 
registering the networks to which the phone is connected as well as their base 
numbers and national and regional codes, checking prior to the storage of the phone 
number whether it is a valid extension number to said at least one cordless network, 
and, if so, generating a PSTN based number on the basis of the extension number 
and the registered network information. 

6. A method according to claim 5. wherein the generated phone number is stored in 
international plus-format. 



7. A telephone handset which is adapted to communicate via a cellular network and 
at least one cordless network, and which comprises: a controller unit which controls 
the communication with said cellular network and said at least one cordless network, 
and which registers which networks are connected; a call storage receiving a phone 
number in the establishment of a call, wherein the controller unit, when establishing 
a call, checks whether the phone number in the call storage contains a main number 
corresponding to the main number of said at least one cordless network, and 
wherein the controller unit, if a main number is identified, determines the extension 
number of the cordless network for use in the call on the basis of the stored phone 
number. 

8. A telephone handset according to claim 7, wherein the controller unit divides the 
phone number into segments, such as nation code, region code and short phone 
number format in the analysis of the phone number in the call storage. 

9. A telephone handset according to claim 8, wherein the controller unit searches 
for the main numbers of the cordless network at the beginning of the short phone 
number format segment. 

10. A telephone handset according to claims 7-9, wherein the controller unit has an 
associated storage for the storage of phone numbers and associated name 
identification, and wherein the controller unit, when singling out a name 
identification, transfers the associated phone number to the call storage. 

11. A telephone handset according to claim 10, wherein the associated phone 
number storage contains phone numbers stored in international plus-format. 

12. A portable radiophone which is adapted to communicate via a cellular network 
and at least one cordless network, and which comprises: a controller unit which 
controls the communication with said cellular network and said at least one cordless 
network, and which registers which networks are connected; a stored phone number 
list from which a phone number may be obtained when establishing a call; wherein 




the controller unit, when storing a phone number in the phone number list, checks 
whether the number might be an extension number to said at least one cordless 
network, and wherein the controller unit, if this should be the case, generates a 
PSTN based number on the basis of the extension number and the registered net- 
work information. 

13. A handset according to claim 12, wherein the generated phone number is 
stored in international plus-format. 

14. A handset capable of establishing a communication link via respective radio 
networks using a code indicative of a handset to be reached, handsets accessible 
via at least one of the respective networks having a code comprising a first string 
indicative of a network and a second string indicative of a particular handset in 
communication with that network, the handset having a preference for establishing a 
connection via one of the respective networks and comprising processing means 
capable of identifying locally available ones of the respective networks, means for 
identifying the first string and the second string from a code indicative of a handset 
to be reached, and establishing a call via the preferred network using only the 
second string if the first string is indicative of the preferred network. 

15. A handset substantially as hereinbefore described with reference to Figures 1 
to 4 of the accompanying drawings. 

16. A method substantially as hereinbefore described with reference to Figures 1 to 
4 of the accompanying drawings. 
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